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MANUFACTURE 





Various processes involved in the manufacture of concrete are: 


(a) Proportioning 
(bo) Batching 
(c) Mixing 

(d) Transporting 
(e) Placing 

(ft) Compacting 
(g) Curing 
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MIX PROPORTIONING 


A concrete mix is the mixture of major ingredients of concrete (cement, fine 
aggregates, coarse aggregates, water, admixtures) in a definite proportion. 


Mix proportion denotes the proportion in which the basic ingredients of concrete are 
mixed to obtain a concrete mix of required strength. [Cl 9.1 of IS456 — Page 22] 


Types of mix proportions: 


NOMINAL MIX DESIGN MIX 





a) Traditionally, mixes were specified in terms of a)Quantities of ingredients of concrete are 
fixed ratios of cement : sand : coarse aggregate determined based on recommendations & 
(by mass preferably). procedures given in IS 10262 (Concrete Mix 
Eg: Mix 1:2:4 represents concrete grade M15 Proportioning) and SP 23 (Handbook on Concrete 
Mix 1: 1.5 :3 represents concrete grade M20 Mixes). 

6) But this is rather crude and incorrect. b)The designed mix must meet the desired 
c) Recommended only for ordinary concrete requirements in the fresh and hardened states. 
construction and not apt for concrete grades higher c) Use only optimum cement compared to Nominal 
than M20. Mix. 
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BATCHING 


¢ Measurement of quantities of all materials required for making concrete is 
known as batching. [Cl.10.2 of IS456- Pg 24] 


¢« These are of two types: (i) Volume batching (ii) Weigh batching. 


VOLUME BATCHING WEIGH BATCHING 


Involves measuring or proportioning materials in terms Involves measuring or proportioning materials in terms 


of volume. of mass. 
Used only for small and unimportant concrete works. Best batching method. Hence, highly recommended for 
This is because, the mass of moist sand is much less large and important works. 


than that of the same volume of dry compacted sand 
(due to bulking of sand). This shall adversely affect the 
workability and strength of concrete. 


Generally, Gauge boxes of the volume of 1 bag of Performed in large weigh-batching plants (in large 
cement (385 litres) are used for proportioning the fine works) and using weighing-bucket arrangements at site 
and coarse aggregates (for smaller works). 
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MIXING 


- Mixing ensures that the surface of all aggregate particles is coated with 
cement paste and the ingredients are blended thoroughly to obtain a 
homogenous concrete mix. _[Cl. 10.3 of IS456 — Pg24] 

¢ There are two methods adopted for mixing concrete: 

(1) Hand mixing (i) Machine mixing 

¢ Hand mixing is practised for small scale unimportant concrete works. 
As the mixing cannot be thorough and efficient, it is desirable to add 10 
per aah more cement to cater for the inferior concrete produced by this 
metno 


¢ Machine mixing is not only efficient, but also economical, when the 
quantity of concrete to be produced is large. Suitable for reinforced 
concrete work and for medium or large scale mass concrete work. They 
can be classified as batch-mixers and continuous mixers. Concrete 
mixers are generally designed to run at a speed of 15 to 20 revolutions 
per minute. Mixing time shall be atleast 2 minutes, as per IS456. 
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¢ Batch mixers produce concrete, batch by batch with time interval. In 
normal concrete work, it is the batch mixers that are used. Batch mixer 
may be of pan type or drum type. The drum type may be further 
classified as tilting, non-tilting & reverse drum-type. 





¢ Continuous mixers produce concrete continuously without stoppage till 
such time the plant is working. In this, materials are fed continuously by 
screw feeders and the materials are continuously mixed and 
continuously discharged. This type of mixers is used in large works 
such as dams. 
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TRANSPORTING 


¢ Precaution to be taken while transporting concrete is that the mix 
should remain cohesive and should not segregate, while being 
transported to the final place of deposition. 


¢ The methods adopted for transportation of concrete are: 
) Mortar Pan ao Wie 

b) Wheel Barrow or Hand Cart » i a 

c) Crane, Bucket and Rope way ee aS 

d) Belt Conveyors 

ft) Chute 

g) Skip and Hoist 

h) Transit Mixer 

) Pump and Pipe Line 







OPERATION 


OF A TRUCK MIXER 
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PLACING 


¢ Concrete shall be deposited as nearly as practicable in its final 
position to avoid rehandling. 


¢ The concrete shall be placed and compacted before initial setting of 
concrete commences and should not be subsequently disturbed. 


¢ Care should be taken to avoid collision of concrete with 
reinforcement or formwork, which otherwise may lead to its 
displacement of reinforcement/formwork from its original position. 

¢ AS a general guidance, the maximum permissible tree fall of 
concrete may be taken as 1.5m. 

¢ Concrete should be placed in uniform layers, not in large heeps or 
sloping layers. Each layer should be fully compacted before placing 
the next layer. [Cl. 13.2 of IS456 — Pg26] 
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Other relevant practices in placement is shown below (based on ACI manual): 
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INCORRECT 
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COMPACTION 


¢ Compaction of concrete is the process adopted for expelling the 
entrapped air from the concrete. In the process of mixing, 
transporting and placing of concrete air Is likely to get entrapped in 
the concrete. If this air is not removed fully, the concrete loses 
strength considerably. [Cl. 13.3 of 15456 — Pg26] 


¢ Insufficient compaction increases the permeability of concrete 
resulting in easy entry for aggressive chemicals in solution, which 
attack concrete and reinforcement to reduce the durability of 
concrete. Therefore, 100 per cent compaction of concrete is of 
paramount Importance. 
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The following methods are adopted for compacting concrete: 
(a) Hand Compaction 
(1) Rodding (li) Ramming (iii) Tamping 


(6) Compaction by Vibration 
(1) Internal vibrator (Needle vibrator) 
(ii) Formwork vibrator (External vibrator) 
(il) Table vibrator 
(iv) Platform vibrator 
(v) Surface vibrator (Screed vibrator) 
(vi) Vibratory Roller 


(c) Compaction by Pressure and Jolting 
(d) Compaction by Spinning. 
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CURING 


To prevent the loss of moisture from the 
concrete while maintaining a_ satisfactory 
temperature regime. 


To maintain a satisfactory moisture content and 
a favorable temperature in concrete during the 
period immediately following placement, so that 
hydration of cement may continue until the 
desired properties (such as_ strength and 
durability) are developed to a sufficient degree. 


Curing improves the concrete strength very 
rapidly in the first few days; subsequently, the 
gain in strength becomes less and less, as 
shown in figure. 


The figure also shows the drastic loss in 
strength if moist curing is avoided altogether. 


Department of Civil Engineering, Central Polytechnic College Thiruvananthapuram 


compressive strength (MPa) 


40 


30 


20 





30 


continuously moist cured 


7 continuously in air 


—$.__. 


60 90 120 150 180 
age after casting (days) 


Page 12 


Curing methods may be divided broadly into following categories: 

(a) Water curing — which may be performed by any of the following 
methods. 
(1) Immersion (ii) Ponding — (ili) Soraying (iv) Wet covering 

(0) Membrane curing — using bituminous/polyethylene/polyester/ 
rubber material 


¢ As per I|S456, curing of exposed surfaces of concrete shall be done, 
from the date of placing of concrete, for a period of atleast: 
o / days, if OPC is used. 
o 10 days, if mineral admixtures or blended cements are used. 
o 14 days, if concrete is exposed to dry and hot-weather condition. 
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